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[5^ ABSTRACT 

A plastic lens includes a lens body having effective 
optical diameter and is mounted in a lens mount by a 
hold ring which is threaded in the mount Thin portion 
is formed outside the lens body and is thinner than mini- 
mum thickness of the lens body; end portion is formed 
outside from and thicker than the thin portion and is 
adapted to secure the lens with the Jens mount and the 
hold ring. The thin portion absorbs heat stress caused 
by linear elongation coefficient difference^between plas- 
tic lens and aluminum lens mount. ^ 

25 Claims, 18 Drawing Figures 
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^expansion coeffirient difference bet weenth^^^ 
PLASTIC LENS r ^and ^legs^^urfC 

According to the present invention, a plastic lens 
BACKGROUND OF THE INVENTION adapted to be mounted in a lens mount by a hold ring 

GThe present invention relates to an optical lens^and ^ both made of material having a different linear expan- 
igore particula rly -to a^plastic lens wMch-is adapted-to j)e^ sion coef&cient from that of the lens, comprises a lens 
used[jn^njopti.cal]^^cg3T^ body having an effective optical diameter, character- 

rR^g^r p1astic~le ^g^Kave'bg flrwide ly -used-i^ — ; >ized by a thin portion formed integral with the lens 
pptical-systemsre^grphotographic^^ body radially ou tShl e lUyeliedhVe diameter ot th e W dy 

t'emrAt firstrthe conventional technic to mount a plas- and ♦^*w»fw>y'fHgir?fig''n&^ ^u'cliS?S5*'(?f *ttfy lens 
tic lens in a lens mount wiU be explained referring to body.-®d*S"CT31Kfffon''racialiy outsVdfrKom and 
FIG. 1-a to FIG. 1-e. . , ^ , . thicker than the portion and adapted to be reinovably 

Refernng to HG-l-a, to mount a plastic lens ^cld between the lens mount and the hold ring, 

lens mount 2, the lens 7 is fit m a fittmg portion 5 of the j u • * t *- 

lens mount 2 and is urged on a shoulder 4 which is 15 ^^^y ^ P^^ion absorbs mtemal stress pro- 

formed by a stepped portion in the lens mount 2. Then "^c^r^^^ — ^^i^^ — ^ — . . « 

a hold ring 1 which has outer thread 6 is threaded in Jy^^fefonmng this-portion radiaUy outside ttie 
inner thread 3 of the lens mount 2 and is urged agamst Igg t<>d>sjcgjg^KlQ4iJ^^ 

the lens 7 by an abutment 8 which is formed by an inner b y defo rmatij^ of "the thin portion without c^ ing 
edge of the ring 1. The clearance between the outer 20^aHversely'affecting the lens b ody.'Thus, o ptical^opcr- 
periphery of the lens 7 and the inner surface of the *^cs of the lens are maintain e d^ 

fitting portion 5 is very small to ascertain an accurate The tliin portion of the lens may be formed as an 
optical axis. As the abutment 8 of the ring 1 is urged annular disc around the lens body or as radial spokes 
directly o n the lens surface, there is no clearance. —-projected from the periphery of the* lens body. 

When tbg^gembled lens mo unr2"irHe^e d tiy~tH^y The thin portion may be formed by one or more 
a^osph^e to a relatively high tqpperatiu'ertheiens 7 recesses, e.g. V-shaped grooves, on one or both side 



and t he Jens mounts expand'by thennalexpansion. f As> surfeces of the lens radially outside from the lens body, 
the-linear expansion cofficient-of the^plastic lens 7 is^,^ The end portion may be formed by a 
larger than that of the lens mount 2, the^lens 7 expands^ of circular or rectangular cross section. 



re^tiVejo^^ 30 othei^objects and advantages of the pres- 

^fittmg portion 5 decreasesrAlso, as the mitial clearance <v™ • 

^betweeV^the-abu^nt 8 an^d the lens surface is zero, the ^1^!^^^^^^ ^ 

thermal expansion of the lens 7 results in deformation of ^^^^^^^ ^« comiectoon with the accompanying 

the lens. As shown in FIG. Lb, the abutment 8 of the <^a>^f • ^ drawings, the same reference numerals 

ring 1 digs into the lens surface and the internal diame- « arc used to show same or smular parts or portions for 

tcr of the ring 1 holds the lens 7 at zero clearance. ^ sake of clarity only. ^ 

Thus, when the ambient temperature is increased, the BRIEF DESCRIPTION OF THE DRAWINGS 
lens expands radially relative to the lens mount How- 
ever, the radial expansion is limited by the fitting per- 1-a ^ FIG. 1-e show conventional lens systems 
tion 5 and/or abutment 8 of the ring 1, so that heat stress 40 in which: 

is produced in the lens. Consequently, the lens deforms HO. 1-a is an illustrative cross section of a conven- 

its optical axis. As shown in FIG. 1<, as the lens cannot tional lens system; 

expand normally to the optical axis, the lens deforms FIG. 1-b is an uilarged detail of the portion A shown 

from line APB to line AP'B. Consequently, the radius of in FIG. 1-a; 

curvature of the lens decreases from rj to ri. 45 FIG. 1-c is a diagram showing deformation of the 

When the^ambicnt temperature decreases from the lens shown in FIG. 1-a at high temperature; 

assembled temperature, the lens contracts relative to the piG. 1-d is a diagram showing deformation of the 

lens mount. However, as the lens is held tightly by the i^as at low temperature; 

abutment 8 of the ring 1. the lens cannot contract radi- piQ. i-e is a cross section of another conventional 

ally. Thus, as shown m FIG. 1-d the lens deforms from 50 system; 

line APB to line AP'B. and the radius of curvature of j^^ ^ to FIG. 11 shoWlens systems utilizing a plas- 

Al7^S^Jir/>!p n^^^^^ i^c ^n..t.H in accordiug to the present invention in which: 

As descnbed, when the plastic lens is mounted m a ttti^ -» „ : mi *: ^ r t 

conventional lens momit, the radius of curvature of the , an mustraU>^cross section of a lens sys- 

lens varies according to ambient temperature so that 55 ^m accordrng tc^one embodnnent of the present mven. 

deviation of the focus position and other adverse effects ^^l^ . , 

occur. 2-b is an enlarged detad of the portion B shown 

FIG. l-e shows two lenses 21 and 22 inserted by an Z?^*?"^; 

alignment member 24 which acts to decrease the fric- 2-c is an enlarged detail of the portion C of FIG. 
tion between the two lenses. As a hold ring 25 urges 60 showing another embodiment of the present inven- 
tightly the lenses 21 in a lens mount 23, above men- 

tioned adverse effect at least at higher temperature FIG. 2-d is similar to RG. 2-c but showing a modifi- 

occurs. cation of FIG. 2-c; 

OTT* ^ , . ^« FIG. 3 is a portion of FIG. 2-a but showing a modifi- 

SUMMAR Y OF THE INVENTION nation of FIG 2-a; 

^Accordingly, an object of the present. inyentoi.is.to^ FIG. 4 is an illustrative cross section of a lens system 
provide a-^asUc Jens-havin g -an-inte grailyJormedrE^ according to further embodiment of the present inven- 
ti pn which s ^ absorb s heat. stress.caused_by_ the lin^P tion; 
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FIG. 5 is an illustrative cross section of a lens system 
according to another embodiment of the present inven- 
tion; 

FIG. 6 is a side view of the lens shown in FIG. 5; 

FIG. 7 is a cross section of the modification of the 
leas shown in FIG. B; 

FIG. 8 is a side view of a lens according to Airther 
embodiment of the present invention; 

FIG. 9 is an illustFative cross section of a lens system 
according to another embodiment of the present inven- 
tion; 

FIG. 10 is a cross section of a portion of a lens system 
according to still further embodiment of the present 
invention; and 

FIG. 11 is simiar to FIG. 10 but showing a modifica- 
tion of FIG. 10. 

DETAILED EXPLANATION OF PREFERRED 
EMBODIMENTS 

Referring now to FIG. 2-a, a lens mount 11 has an 
internal thread 11a and a lens-holding portion com- 
prised of an abutment lib and a recessed lens fitting 
portion 11c A hold ring 12 also has an outer thread 12a, 
and a lens-holding section comprised of an abutment 
12^ and a recessed lens fitting portion 12c A lens 13 
according to the present invention has an annular pe- 
ripheral ring or mounting portion 15 of generally circu- 
lar cross section and a thin connecting wall portion 14 
integrally connecting the peripheral ring 15 with the 
lens body. 

The lens 13 is inserted in the lens mount 11 and the 
hold ring 12 is mounted to hold the lens 13 between the 
lens mount 11 and the ring 12. The lens 13 is removably 



optical property of the lens body 13 can be given to the 
thin portion 14. 

The shape of the thin portion 14 is not limitted to 
those shown in FIGS. 2-a to 2-d. Essentially the thin 
5 portion 14 or 14b allows radial material slide by heat 
expansion or contraction without affecting other por- 
tions of the lens. The thickness of the positioning por- 
tion 14a should be thicker than the thinnest portion 14^ 
and thinner than thinnest portion of the lens ^ody itself. 
10 ^When-theassembly-of'Ae lensmount-lland the lens 
13-is loca ted^ in^higher~ambient-temper atpre rcompres-:f 
sion~thermal-stress-is~produced_in-the-leiis-13 byitbe 
^<iififCTOTce~betwecn-the:lin€a^^ of 
the7lens-in^untHl_and„tlw^ plasti(Oaasir3rNiaxim^ 
!5 tjterm^"st!^:injte^ffii£ 
QdeformationjDf the thin portjon-^' Thus tK c Tlens bo dy'13> 
it self do K not daorm bylthTtl^^ Shift or tilt 

of the optical axis caused by non-uniform deformation 
of the thin portion 14 or 146 is suppressed by the abut- 
20 ments lib and tZb which nearly contact with the flat 
surfaces of the thin connecting portions 14 or position- 
ing portion 14fl of the lens 1 3;jnie,n iinimum "inside 
diameter of the lens mount 11 is sufficiCTtly largcrlHan 
the.outside ^dianietcr-ofJ hc-lcn3-body-13-itsclf-to allow 
25 free rektivcjxpatisipn^ofjgg le^^ 

describedrby fonmng thinfportion 14'or 146^ 
peripheral ^rtion jo f Jhe lens 13 . thermal stress pro- 
ducgl in the leg j^ ^effectiS^jOpOTb^^ 
tion~of the"tliin portion, and no_adversc_efifect7is„pr6- 
3p^|juc ed in th e_lens,body^itself.^ 

FIG. 3 shows another embodiment of the present 
invention, in which the peripheral ring or mounting 
portion 15a of the lens 13 is formed with a polygonal 
, , , . ^, • 1. 1 • ^ ^ ^ m cross section. Thus, slight manufacture tolerance of the 

neia oy ine pcnpncrai rmg or mountmg portion 15 35 fittiiig portions He and 12r of the lens moimt 11 and the 



which is positioned or sandwiched between the lens 
fitting portions 11c and 12c 

FIG. 2-b shows the detail of portion B of FIG. 2-a. As 
shown, the thin waU portion 14 is thinner than the mini- 
mum thickness of the lens body 13 so that heat stress 4^ 
produced in the lens 13 concentrates in the thin wall 
portion 14 to deform the portion 14, Thus, the main 
body of the lens is not deformed by ambient tempera- 
ture changes. The abutments 116 and 12b form small 
clearances with the thin wall portion 14 to allow such 45 
thermal deformation. The abutments lib and 12b act to 
prevent shift or tilt of the lens body 13 caused by defor- 
mation of the thin wall portion 14. 

FIG. 2-c shows another preiferred embodiment in 
which the thin wall portion 14 shown m FIG. 2-a is 30 
modified to form a rather thick positioning portion 14a 
and rather thin portions 14b. The abutments lib and 12b 
act as lateral positioning members for the lens bcxly. 
The clearances between the abutments lib and 12b and 
the thick portion 14a are determined to allow relative 55 
sliding only by thermal expansion or contraction. The 
deformation is performed only by thin portion 14b. 

As shown in FIG. 2-d, an elastic pad 12^ may be 
inserted between the positioning portion 14a and the 
abutment Ud of the hold ring 12, Thus, the abutment 60 
lib of the lens mount 11 can determine acctirate posi- 
tioning of the lens body 13 by absorbing the clearance 
between the abutment 116 and the lens surface. The 
elastic pad I2e may be attached on the abutment lib. 

The thin portion 14 and the peripheral ring 15 may be 65 
formed by a material other than that of the lens body 13 
and are formed integrally therewith by double forming 
process. Thus desired properties independent from the 



hold ring 12 can be absorbed. 

FIG. 4 shows a further embodiment of the present 
invention, in which V-shaped grooves 16 arc formed on 
both surfaces of the peripheral portion of the lens 13 to 
form the thin portion. Abutments lib and 12b of the 
lens mount 11 and the hold ring 12 hold the outermost 
portion of the lens 13 by tightening of the ring 12. When 
thermal stress is produced in the lens 13, the highest 
thermal stress in the thin portion between the grooves 

16 causes deformation of the portion such that the angle 
of V of the groove is decreased. Thus the lens body 
itself is not affected. The form of the grooves is not 
limited to the V shape shown in FIG. 4, and other 
forms, eg. U shape, trapezoidal or W shape, may be 
used as desired to form the thinnest portion of the lens 
at the peripheral portion. 

FIGS. 5 and 6 show another embodiment of the pres- 
ent invention. The lens 13 includes an outermost periph- 
eral ring 18 of circular cross section and a thin portion 

17 formed between the peripheral ring 18 and the lens 
body 13. The thin portion 17 has circumferentially 
spaced openings 20 to form spokes 17. The peripheral 
ring 18 is held between the fitting portions 11c and 12c 
of the lens mount 11 and the hold ring 12 as before. The 
abutments lib and 12b maintain the positioning of the 
lens 13. Tlie peripheral ring 18 may be formed with a 
polygonal cross section shown as ring 19 in FIG. 7. The 
cross section of the spoke 17 may be selected as desired, 
c.g. square, polygonal, circular or semi-circular. The 
cross sectional dimension of the spoke 17 may be varied 
along the radial direction of the lens. 

In the embodiment shown in FIG. 8, the p>eripheral 
ring 18 shown in FIGS. 5 and 6 is circumferentially 
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separated to form end spheres 18^ each of which is 6. A lens as claimed in claim 5, wherein said periph- 

continuous with each spoke 17. eral ring has a generally circular cross section. 

In the embodiment shown in FIG. 9, a thin portion 14 7. A lens as claimed in claim 5, wherein said pcriph- 

of the lens 13 is formed by a plurality of A^-shaped • eral ring has a rectangular cross section, 

grooves 21 on both side surfaces of the peripheral por- 5 8. A lens as claimed in claim 2, wherein said annular 

tion of the lens 13. Similar to the embodiment shown in disc includes a plurality of circumferentially spaced 

FIG. 4, abutments 116 and I2b of the lens moimt 11 and openings. 

the hold ring 12 hold the outermost peripheral portion 9* A lens as claimed in claim 3, wherein said recess 

of the lens 13 tightly. The depth of the V-shaped comprises a V-shaped groove, 

grooves 21 is determined to absorb theimal stress of the 10 10. A lens as claimed in claim 4, wherein said end 

lens and to prevent lateral deformation of the lens. The portion comprises a spherical end portion at the radial 

grooves 21 may be concentricaUy machined dr helically outer end of each said spoke. 

machined as desired. A lens as claimed in claim 1, wherein said thin 

In the embodiments shown in FIGS. 10 and 11, the portion comprises a radially inner thick disc-like por- 

lens 13 also forms thin portion 14 and the peripheral tion and a radially outer thin portion, 

portion 15. As shown the peripheral ring 15 has a rect- ^ ^s claimed in claim 11, wherem said radi* 

angular cross section and is held between plain surfaces ^^k disc-like portion is dimensioned to be 

of the lens mount 11 and the hold ring 12. Thus, machm- between a portion of the lens mount and a 

ing of the lens mount 11 and the hold ring 12 is easy por^on of the hold ring. 

compared with the embodiment shown in HG. Z The ^° ^ ^} A lens as claimed m claim 1, wherein the lens 

position of the thin portion may be at axial end portion ^ » curved radius of curvature, 

of the lens body 13 as shown in FIG. 10 or at an axial ^ ^ assembly compnang: a hollow lens mount 

middle position as shown in FIG. U. lengthwise extent and having along its mtenor 

It will be appreciated that by forming the thin portion „ f mw^diy ext*mdmg lem-holdrng portion; a 

outside the effective diameter of a plastic lens and thin- " r«novably mserted lengthwise mto the mte- 

ner than the mmimum thickness of the lens body, and by f hoUow lens mount and having on one side 

mounting the lens to a lens mount through a peripher^ Iw'^^''^^^- '^T 'l^^^ ^ 

thick porton outside the thimier portiotCOie^nSi stress T'^Tl ° • ^^""^y^T T^' 

♦K- -ff^+i^lu. ^O^^u^A ««#i.^„4 removably held m place m sandwiched relationship 

effectively absorbed without 3^ between the lens-holding portion of the lens mount and 

casing aovwseenects. , , . , thelens-holdingsectionof the hold ring, the plastic lens 

Further, Newton nngs of such plastic lens before ^s^j^itoar^xDansiomcoegident.^^ t hat 

momitmg are normally two or three m number. By ^SFtSTfeSTS^WS^^ 

securmg the lens by conventional process, the Newton comprising a lens body portion having an effective 

nngs are ten or more, and/or nregul^ rings appear by 35 ^ ^ diameter, a momiting portion removably sand- 

mechamcal stress caused by the hold img. As to the ^^hed between the lens-holding portion of the lens 

lensKshoumm the embodiments accordmg to the pr^^ mount and the lens-holding section ofthe hold ring, and 

ent mvention, the Newton rmgs are not changed after ^ comiecting portion extending radiaUy o utwardly of 

^^M^^^f' ^ u ^ ^ ^ . th ai^l55a ^g portioSfa5atl)gig 5 t ig^^ at 

While preferred embodmients have been shown and 40 its radial inn^d to the lens tody portion and at its 

described, the present mvention is not btmted to such radial outer end to the mounting portion, the connect- 

embodimcnts which are to be considered as exemplary i„g portion having a thickness in the lengthwise direc- 

of the pnnaples of the mvention. The scope of the tion which is less than the minimum thickness of both 

mvention wiU be measured by the appended claims and the lens body and lens mounting portions and which is 

thar equivalents. 45 effective to enable the connecting portion to undergo 

What IS claimed is: thennal deformation in response to changes of tempera- 

1. A plastic lens for mountmg m a lens mount by a ture therd)y preventing deformation of the lens body 
hold ring both made of material having a different linear portion. 

expansion coefficient from that of the lens, comprising: 15. a lens assembly according to claim 14; wherein 

a lens body having an effective optical diameter, a thin 50 the plastic lens comprises an integral one-piece struc- 

portion integral with the lens body radially outside the ture. 

effective diameter of the lens body and being thinner 16. A lens assembly according to claim 14; wherein 
than the minimum thickness of the lens body, and an the lens-holding portion ofthe lens mount and the lens- 
end portion integral with the lens body radially outside holding section of the hold ring have surface portions 
from and thicker than the thin portion and configured 35 which complement the shape of and engage with the 
to be removably held between the lens mount and the lens mounting portion- 
hold ring, whereby said thin portion is effective to ab- 17. A lens assembly according to claim Ifr, wherein 
sorb internal stress produced in the lens. the plastic lens mounting portion has a generally circu- 

2. A lens as claimed in claim 1, wherein said thin lar cross section. 

portion comprises an annular disc around the lens body. 60 18. A lens assembly according to claim 16; wherein 

3. A lens as claimed in claim 1, wherein said thin the plastic lens mounting portion has a generally rectan- 
portion has one or more recesses on one or both side gular cross section. 

surfaces of the lens radially outside from the lens body. 19. A lens assembly according to claim 16; wherein 

4. A lens as claimed in claim 1, wherein said thin the plastic lens mounting portion has a generally polyg- 
portion comprises a plurality of radial spokes projected 65 onal cross section. 

from the outer periphery of the lens body. 20. A lens assembly according to claim 16; wherein 

5. A lens as claimed in claim 1, wherein said end the lens mount lens-holding portion and the hold ring 
portion comprises a peripheral ring. lens-holding section have at their radial outer ends 
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lengthwise extending abutments which extend toward 
one another and define a smalJ clearance with the iens 
connecting portion to accommodate theraoal deforma- 
tion thereof while effectively preventing tilting of the 
lens body portion. 

21. A lens assembly according to claim 16; wherein 
the lens connecting portion comprises an annular disc. 

22. A iens assembly according to claim 21; wherein 
the annular disc has at least one recess on at least one 
side thereof. 



8 



to 



23. A lens assembly according to claim 21; wherein 
the annular disc has a plurality of recesses on both sides 
thereof. 

24. A lens assembly according to claim 16; wherein 
the lens connecting portion comprises a plurality of 
radial spokes. 

25. A lens assembly according to claim 24; wherein 
the lens mounting portion comprises a spherical portion 
at the radial outer end of each spoke. 
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